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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the crystallization of a phenol derivative contained in an organic material 
used in a pellicle on a mask. 

SOLUTION: The amount of a phenol derivative contained in an organic material exposed to the inner face of a 
mask structure obtained by attaching a pellicle to a photomask and having >0.1% weight decrease by heating by a 
heat weight measuring method when heating is carried out at 50° C for 4 hr is adjusted to 0.1-15 ng. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pellicle which is the pellicle component of the organic system exposed to the inside of the mask 
construct equipped with a pellicle, and is characterized by consisting of components to which the heating loss by 
the thermogravimetric measurement method when performing heating of 4 hours at 50 degrees C does 15micro g- 
O.lmicrog content of 0.1% or more of phenol derivative. 

[Claim 2] The pellicle according to claim 1 whose phenol derivative is 2 and 6-G t-butylphenol and the content of 
whose is 5microg-0.1microg. 

[Claim 3] The pellicle according to claim 1 whose phenol derivative is 2 and 4-G t-butylphenol and the content of 
whose is 5microg-0.1 microg. 

[Claim 4] The pellicle according to claim 1 whose phenol derivative is 2,6-di-tert-butyl-4-methylphenol and the 
content of whose is 1 5microg-0.1 microg. 

[Claim 5] The manufacture approach of the pellicle according to claim 1 to 4 characterized by performing heat- 
treatment at 80-200 degrees C to said pellicle component beforehand. 

[Claim 6] The manufacture approach of the pellicle according to claim 5 characterized by performing said heat- 
treatment under a nitrogen flow. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ingredient used for the pellicle used in order to prevent that a 
foreign matter adheres to the photo mask used at a semi-conductor and the lithography process of liquid crystal 
manufacture, or a reticle. 
[0002] - 

[Description of the Prior Art] Conventionally, it is carried out by manufacturing installations, such as a stepper using 
the photolithography technique optically copied to a substrate in circuit original drawing called a photo mask and a 
reticle (it abbreviates to "a mask 8" below), in a semi-conductor or the detailed circuit pattern formation of liquid 
crystal manufacture. Foreign matter adhesion on this mask serves as shading at the time of a circuit copy 
(exposure), and becomes the cause which causes the serious abnormalities to circuits, such as an open circuit and 
a bridge. Preventing foreign matter adhesion contamination by equipping a mask with the protection-against-dust 
components called the so-called pellicle as a solution to this problem is performed. 

[0003] As the basic structure of a pellicle is shown in a schematic diagram 1 , to the frame (it abbreviates to "the 
pellicle frame 2" below) which has the configuration doubled with the mask The very transparent film ("the pellicle 
film 1" is called below) is combined through the adhesives (it abbreviates to "the film adhesives 3" below) which 
have junction nature to a pellicle frame and the pellicle film to exposure. Adhesion material ("the mask binder 4" is 
called below) is installed in the field which faces to the pellicle film adhesion side of a pellicle frame in order to fix a 
pellicle to a mask furthermore. Moreover, a paint film may be installed in the medial surface of a pellicle frame or 
mask adhesion material for the purpose of omission prevention of the foreign matter adhering to foreign matter 
capture when the foreign matter has trespassed upon the interior of a pellicle, or a pellicle frame ("the pellicle inside 
cladding material 5" is called below). Moreover, in order to prevent degradation of the film by telescopic motion of 
the pellicle film by the allobar after wearing on the mask of a pellicle and a mask, an air hole 7 may be formed in a 
pellicle frame, and porous membrane (it abbreviates to "the air hole filter 6" below) may be installed so that an air 
hole 7 may be covered for foreign matter invasion prevention inside a pellicle frame. 

[0004] Conventionally, many organic system ingredients are used for the member used for the pellicle which has the 
above-mentioned structure. For example, transparent resin according [ exposure wavelength ] to the cellulosic 
matter is used for the pellicle film to i line (365nm) by the main membrane layer. Moreover, resin, such as foaming 
resin system adhesion material, acrylic adhesion material, and isobutylene-isoprene-rubber system adhesion 
material, is used for a mask binder. Moreover, the organic system ingredient is used also about the air hole or the 
pellicle inside cladding material. Into an organic system ingredient, to the weatherability (**, such as heat, light, 
oxygen, ozone, and water) of the ingredient chosen as a member, after taking into consideration the manufacture 
conditions and service condition, a stabilizer is added in many cases. Especially, a phenol system derivative is added 
as an antioxidant for the purpose of the processing process or the oxidation degradation prevention with time by 
heating. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, according to examination of this invention persons, the 
phenol derivative matter contained in these organic system ingredients crystallized on the mask, and it found out 
that the foreign matter which causes a problem to a circuit pattern was generated. Then, it is limiting the amount of 
the phenol derivative leading to crystallization, after adding a required phenol system derivative unescapable in the 
organic system ingredient with which this invention's is used for a pellicle to this problem, and aims at offering the 
pellicle which does not produce foreign matter generating on the mask after pellicle wearing. 
[0006] 

[Means for Solving the Problem] That is, this invention is a pellicle characterize by constitute so that the heating 
loss by the thermogravimetric measurement method when perform heating at 50 degrees C for 4 hours include in 
the organic system ingredient which exposes a pellicle to the inside when equip a mask may be set to 15micro g- 
O.lmicrog in the amount of 0.1% or more of phenol derivative, and make it the interior of a mask construct become 
below foreign matter generating concentration substantially. Hereafter, this invention is explained to a detail. In the 
mask construct shown in drawing 1 which equipped the photo mask with the pellicle (however, in this examination, 
the pellicle 7 without the pellicle inside cladding material 5, an air hole 7, and the air hole filter 6 was used.), when 
the mask adhesion material containing various phenol derivatives is used, the result of having considered generating 
of the foreign matter on a photo mask is shown in Table 1. 
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[0007] 
[Table 1] 
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[0008] 0.1% or more of matter produced the problem on the mask front face, when this matter moved [ the heating 
loss by the thermogravimetric measurement method when performing heating at 50 degrees C for 4 hours ] the 
interior of a mask construct in the inside of a gaseous phase, since volatility was comparatively high. For example, 2 
in Table 1 and 6-G t-butylphenol (13.6% of heating loss) has produced crystal generating, when it contains more 
than 50microg. Crystal generating is not produced in 10microg. When real use is taken into consideration, it is 
desirable that it is below 5microg. For example, 2 and 4-G t-butylphenol (heating loss -6.3%) has produced crystal 
generating, when it contains more than 1000microg. Crystal generating is not produced below in 10microg. However, 
when it takes into consideration that this matter is making real use the chemical structure similar to 2 and 6-G t- 
butylphenol, it is desirable that it is below Smicrog. 

[0009] For example, the 2 and 6-G t-butyl-4-hydroxymethyl phenol (0.3% of heating loss) has produced crystal 
generating, when it contains more than 200microg under the clean room condition which does not exist substantially 
[ reactant gas ] in an environment. Crystal generating is not produced below in 10microg. It is desirable that it is 
below 1 Smicrog. For example, about 2,6-di-tert-butyl-4-methylphenol, even if it is doing 1000microg content of 
under the clean room condition which does not exist substantially [ reactant gas ] in an environment, foreign matter 
generating is not accepted. However, when it is kept under the ambient atmosphere of ammonia as reactant gas 
which may exist in a clean room, in containing more than SOmicrog, it has produced crystal generating. Crystal 
generating is not produced below in 10microg. 

[0010] The 3 whose heating loss is 0.1% or less, 5-G t-butyl-4-hydroxy benzaldehyde or 3, and 5-G t-butyl-4- 
hydroxybenzoic acid did not carry out foreign matter generating in content of 1000microg. Thus, it is because 
crystalline-nucleus generating in a crystal generating mechanism differs from the reaction of crystal growth 
separately that the concentration upper limits which crystal generating does not produce with each matter differ, 
and it is thought that a concentration upper limit is determined by the start matter, the quality of an intermediate 
product, the quality of an end product, a substrate surface state, ambient atmosphere conditions, temperature, etc. 
in reaction kinetics. 

[001 1] Even when heating loss does not add intentionally, it may contain 0.1% or more of phenol derivative in an 
ingredient For example, also when the phenol derivative with comparatively large molecular weight generally used is 
used, the high matter of heating loss generates by producing and low-molecular-weight-izing decomposition 
depending on the conditions of a processing process. Moreover, it may mix from the component which remains to 
processing equipment. Therefore, when using a phenol derivative for a stabilizer, 0.1% or more of phenol derivative 
will contain [ heating loss ] O.lmicrog. Here, as the photo mask used by this examination is shown in drawing 1 , a 
chromium metal is covered by one side of a quartz-glass substrate, and chrome oxide is covered by the outermost 
layer. Moreover, although this examination inquired with the mask binder, since the space inside the pellicle in a 
mask construct is a closed space mostly, with [ when contained in organic system ingredients other than a mask 
binder / the content ] the specified quantity [ more than ], the same phenomenon generates it. 

[0012] It is choosing so that it may become the configuration that the concentration of the phenol derivative of 0.1% 
or more of heating loss becomes below an above-mentioned amount, in operation of this invention. Moreover, in 
order to remove the phenol derivative of 0.1% or more of heating loss more positively, loss in quantity of this matter 
is possible by performing heat-treatment of 80 degrees C or more. However, since disappearance of the effect of an 
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antioxidant and degradation of an organic system ingredient will advance early extremely if 200 degrees C is 
exceeded, it is necessary to make the upper limit of heat-treatment into 200 degrees C. It is considering as 120 
degrees C or less more preferably. Moreover, about the organic system ingredient from which oxidation degradation 
becomes a problem by heat-treatment in the 80-200-degree C above-mentioned temperature requirement, it is 
solved by performing a nitrogen flow to coincidence. 
[0013] 

[Embodiment of the Invention] Although an example etc. is used for below and this invention is further explained to 
it at a detail, this invention is not limited at all by these examples etc. 

[Example 1] In the mask construct (however, the pellicle which does not have the pellicle inside cladding material 5, 
an air hole 7, and the air hole filter 7 at this examination use.) shown in drawing 1 , the pellicle which equipped the 
pellicle frame with 0.5g of 15micro g added mask binders for 2,6-di~tert-butyl-4-methylphenol as an anti-oxidant 
was prepared. The photo mask beforehand washed with the sulfuric-acid system drug solution was equipped with 
this pellicle, and it was kept under the environment of two kinds such as the environment where ammonia gas exists, 
and the environment which does not exist substantially [ reactant gas ]. The foreign matter was not detected, when 
generating of a foreign matter was checked after three months passed. 
[0014] 

[Example 2] Like the example 1, 2,6-di-tert-butyl-4-methylphenol prepared the mask binder of the concentration of 
which 50microg content is done into 0.5g of mask binders, and became the concentration to which 2,6-di-tert- 
butyl-4-methylphenol does 10microg content of this binder into 0.5g of mask binders when 120 degrees C and heat- 
treatment of 120 hours are performed. The photo mask beforehand washed with the sulfuric-acid system drug 
solution was equipped with the pellicle prepared with this binder, and it was kept under the environment of two kinds 
such as the environment where ammonia gas exists, and the environment which does not exist substantially 
[ reactant gas ]. The foreign matter was not detected, when generating of a foreign matter was checked after three 
months passed. 
[0015] 

[Example 3] Like the example 1, 2,6-di-tert-butyl-4-methylphenol prepared the mask binder of the concentration of 
which 100microg content is done into 0.5g of mask binders, and became the concentration to which 2,6-di-tert- 
butyl-4-methylphenol does 10microg content of this binder into 0.5g of mask binders when 190 degrees C and heat- 
treatment of 6 hours are performed under a nitrogen flow. The photo mask beforehand washed with the sulfuric-acid 
system drug solution was equipped with the pellicle prepared with this binder, and it was kept under the environment 
of two kinds such as the environment where ammonia gas exists, and the environment which does not exist 
substantially [ reactant gas ]. The foreign matter was not detected, when generating of a foreign matter was 
checked after three months passed. 
[0016] 

[The example 1 of a comparison] As shown in Table 1, in the mask construct used for the pellicle, the foreign matter 

generated on the mask the mask binder which exceeded predetermined concentration about each matter. 

[0017] 

[Effect of the Invention] According to this invention, it is the matter contained in the pellicle component of the 
organic system exposed to the inside of the mask construct equipped with a pellicle. Because the heating loss by 
the thermogravimetric measurement method when performing heating for 50-degree-C 4 hours sets the amount of 
0.1% or more of phenol derivative to 15microg-0.1microg The concentration of this phenol derivative inside the 
pellicle in a mask construct turns into below concentration required for crystallization, and foreign matter generating 
is not produced on the mask currently produced with the chromium compound or the quartz. 
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